Introduction: Few studies have examined the relationship between menthol use and smoking cessation across various racial/ethnic groups; the findings were mixed. This study explored the association of menthol cigarette use with quit attempts, smoking cessation, and intention-to-quit among US adults and by race/ethnicity. Methods: Using the 2006Using the /2007Using the and 2010Using the /2011 Tobacco Use Supplements to the Current Population Survey data, this study analyzed 54 448 recent active smokers, defined as current smokers or former smokers who quit less than 12 months ago. Three behaviors were examined: any quit attempts in the past 12 months, successful cessation for ≥3 months, and intention-to-quit smoking in the next 6 months. For each cessation behavior, multiple logistic regression models were estimated separately for the full-sample and stratified racial/ethnic subsamples. Results: While 72.3% of African American recent active smokers typically smoked menthol cigarettes, this proportion was 21.7%, 21.5%, and 28.0% for whites, Asians, and Hispanics, respectively. African American menthol smokers had higher odds of quit attempts compared to non-African American, non-menthol smokers (full-sample analysis), as well as African American non-menthol smokers (subsample analysis). Menthol use was not significantly associated with quit attempts in other racial/ethnic subsamples. There was no significant difference in either successful cessation or intention-to-quit between menthol and non-menthol smokers. Conclusions: African American menthol smokers were more likely to attempt to quit smoking than non-menthol smokers but these quit attempts did not translate into successful cessation. This study revealed no association of menthol use with quit attempts, successful cessation, and intention-to-quit among other racial/ethnic groups. Implications: The findings suggested that African American menthol smokers were more motivated to quit smoking; yet, the results also indicated no significant differences in successful cessation between African American menthol and non-menthol smokers. Interventions targeting menthol smokers within the African American community may help bridge this gap. While more
Introduction
Between 2005 and 2014, prevalence of current smokers among US adults decreased from 20.9% to 16 .8%. 1 In recent years, annual quit attempt rates, defined as the percentage of recent active smokers (including both current smokers and former smokers who quit within the last year) who had made a quit attempt within the last 12 months, remained stable ranging between 52.4% (in 2010) and 52.9% (in 2012). 2, 3 While quit attempts represent an essential steppingstone towards successful cessation, the impact of multiple quit attempts on successful cessation remains ambiguous. Although some literature found a negative association between multiple quit attempts and successful cessation, 4, 5 other studies suggested the converse to be true. 6 Literature exploring differences between successful and unsuccessful quitters identified major distinctions in sociodemographic characteristics, health promoting behaviors, and levels of nicotine dependence. 7 For example, the 2010 National Health Interview Survey data showed that, compared to non-Hispanic white smokers, non-Hispanic African American smokers were more likely to have made a quit attempt in the past year (50.7% vs. 59.1%) but less likely to have successfully quit smoking (6.0% vs. 3.3%). 2 Menthol cigarette use (hereafter called "menthol use") may be one of several important factors explaining the gap between quit attempts and successful cessation. Menthol is a flavoring additive with cooling and anesthetic properties that promotes the maintenance of smoking; menthol may also make cigarettes more addictive or at the very least make it easier to become more addicted. 8, 9 National survey data indicated differences in the prevalence of menthol use across sociodemographic groups. For instance, the 2008-2010 National Survey on Drug Use and Health data showed that, among persons aged ≥12 who smoked cigarettes in the past 30 days, 88.5% of non-Hispanic African Americans reported using menthol cigarettes in the past 30 days compared to 25.7% of non-Hispanic whites. 10 Limited research has investigated the relationship between menthol use and smoking cessation across various racial/ethnic groups; the findings were mixed. Among all smokers, both clinical trials and longitudinal cohort studies have found no difference in smoking abstinence between menthol and non-menthol smokers. [11] [12] [13] In contrast, studies using nationally representative survey data found a negative 14 or insignificant association 15 between menthol use and successful cessation. Among African Americans, clinical trials and cohort studies identified both a negative [16] [17] [18] as well as an insignificant association 13 between menthol use and smoking abstinence. Similarly, studies based on national survey data indicated a negative 15, 19 or insignificant 20 relationship between menthol use and smoking cessation. Among Hispanics, some studies revealed a negative association between menthol use and successful cessation; 15, 19, 20 other work found no difference in abstinence between menthol and non-menthol smokers. 18 Among non-Hispanic whites, the literature was inconclusive, showing the association to be positive, 20 negative, 19 or insignificant. 15, 18 Research among Asians and Pacific Islanders was limited, although one study found a negative relationship between successful cessation and menthol use. 19 Given the lack of consistent knowledge relating to menthol use and smoking cessation across race/ethnicity, this study examined the association between menthol use and smoking cessation behaviorsquit attempts, successful cessation, and intention-to-quit-among all US adults as well as various subgroups stratified by race/ethnicity. The data were drawn from a recent, large, nationally representative survey. It was hypothesized that there would be negative associations between menthol use and smoking cessation behaviors and that these associations would be most pronounced among non-Hispanic African Americans.
Methods

Data Source
This study used data from the latest two cycles of the Tobacco Use Supplement to the Current Population Survey (TUS-CPS) (2006/2007 and 2010/2011), which collects information on individual's tobacco use, including cigarette smoking history and consumption patterns, and quitting behaviors. Each cycle of the TUS-CPS contains a nationally representative sample of about 240 000 civilian, non-institutionalized individuals aged ≥18 in the United States (data prior to 2007 are for individuals aged ≥15). About 64% of respondents completed the interview by telephone and the rest in person. When the intended respondent was unavailable, proxy respondents were interviewed (approximately 20% of all interviews). Proxy respondents were only eligible to respond to a small portion of the survey items. Details of the sampling methods have been reported elsewhere. 21 
Study Population
This study analyzed adults aged ≥18 who were recent active smokers, defined as current smokers or former smokers who quit less than 12 months ago. Current smokers were defined as individuals who smoked 100 cigarettes in their lifetime and currently smoke every day (daily smokers) or some days (someday smokers). Former smokers were defined as individuals who smoked 100 cigarettes in their lifetime but currently do not smoke. Among recent active smokers, 75.1% identified as daily smokers, while 16.2% and 8.8% identified as someday smokers and former smokers who quit within 12 months, respectively.
Smoking Cessation Behaviors
Quit Attempts
The TUS-CPS asked current smokers separate questions about quit attempts depending on their smoking frequency. 21, 22 Daily smokers and someday smokers who smoked 12 or more of the past 30 days were asked: "During the past 12 months, have you stopped smoking for one day or longer because you were trying to quit smoking?" Someday smokers who smoked less than 12 of the past 30 days were asked: "During the past 12 months, have you tried to quit smoking completely?" Respondents who answered "yes" to these questions were classified as having made a quit attempt in the past 12 month. 22 The prevalence of quit attempts was defined as the proportion of recent active smokers with quit attempts in the past 12 months.
Successful Cessation
Successful smoking cessation was defined as having quit smoking for at least 3 months, a criterion used in previous cross-sectional smoking cessation studies. 14, 23, 24 The prevalence of annual successful cessation rate was defined as the proportion of recent active smokers with successful cessation. 14, 24 Intention-to-Quit Smoking The TUS-CPS asked: "Are you seriously considering quitting smoking within the next 6 months?" Respondents who answered "yes" were classified as having intention-to-quit smoking. 25 The prevalence of intention-to-quit smoking was defined as the proportion of current smokers who have intention-to-quit smoking.
Menthol Use
Menthol use status was measured by the usual cigarette type instrument in the TUS-CPS questionnaire. Current smokers were asked in 2006/2007: "Is your usual cigarette brand menthol or non-menthol?" and in 2010/2011: "Do you usually smoke menthol or non-menthol cigarettes?". Former smokers were asked in 2006/2007: "Thinking back to the year before you quit, during that time, was your usual cigarette brand menthol or non-menthol?" and in 2010/2011: "Around this time 12 months ago, were you usually smoking menthol or non-menthol cigarettes?" For all these questions, there were three choices for the answer (menthol, non-menthol, and no usual type). 21 These response options were used to categorize our cigarette type variable.
Additional Covariates
Nicotine Dependence This study defined nicotine dependence based on how soon a respondent reported typically smoking their first cigarette after waking. 26 The TUS-CPS asked smokers: "How soon after you wake up do you typically smoke your first cigarette of the day?" Those who answered "It varies" or "Don't know," or who refused to answer were asked the second question: "Would you say you smoke your first cigarette of the day within the first 30 minutes?" There were three choices for the answer to this question (yes, no, and varies). 21 These response options were used to categorize our nicotine dependence variable.
Any Quit Attempts
In the intention-to-quit regression analyses, any quit attempts in the past 12 months (yes/no) was also included as a covariate.
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Sociodemographic Characteristics
Sociodemographic variables included gender, age (18-34, 35-49, 50-64 , and ≥65), race/ethnicity (non-Hispanic white, non-Hispanic African American, non-Hispanic Asian, Hispanic, and non-Hispanic Other), education (high school graduate [including General Education Diploma] or less, some college [including associate degree], and at least college degree), family income in the past year (<$25 000, $25 000-49 999, $50 000-74 999, and ≥$75 000), marital status (married, widowed/divorced, separated, and never married), census region of residence (Northeast, Midwest, South, and West), and survey year (2006/2007, and 2010/2011) . The "non-Hispanic Other" category included non-Hispanic respondents who were multi-racial, Pacific Islander, American Indian or Alaska Native, or other races. Hereafter, the five racial/ethnic groups will be simply referred to as whites, African Americans, Asians, Hispanics, and Other race for convenience.
Final Sample Size
From the pooled data, 61 115 self-respondents aged ≥18 met the criteria for recent active smokers (Table 1) . After excluding 6667 respondents with missing values for the three cessation behavior variables (N = 3383) or covariates (N = 3284), the final study sample for the regression analyses on quit attempts and successful cessation contained 54 448 recent active smokers, including 43 062 whites, 4641 African Americans, 966 Asians, 3637 Hispanics, and 2142 of Other race/ethnicity. Among these 54 448 recent smokers, 49 437 were current smokers and constituted the final study sample for the regression analysis on intention-to-quit.
Statistical Analysis
Analyses were conducted using Stata13 (StataCorp, College Station, TX). Complex survey design was taken into consideration using the published TUS-CPS replicate weights with Fay's balanced repeated replication. 28, 29 First, cross-tabulations were used to describe the frequency distribution of each covariate and smoking cessation behavior variable, separately for the full-sample and subsamples stratified by race/ethnicity. The comparisons of frequency distribution for whites versus African Americans, whites versus Asians, and whites versus Hispanics were assessed using bivariate analysis chi-square test. Second, the prevalence of past-year quit attempt, successful cessation, and intention-to-quit smoking were estimated for the full-sample and each subsample. Third, multiple logistic regression models on cessation behaviors were estimated separately for the fullsample and each racial/ethnic subsample; each regression control for menthol use and other covariates. In the full-sample regression models, an interaction term between cigarette type (non-menthol, menthol, and no usual type) and non-African American status (yes/ no) was also included as a covariate. For multiple regression analyses, adjusted odds ratios (AOR), 95% confidence intervals (CIs), and p values were estimated.
To account for multiple testing, the estimates were considered to be statistically significant if the two-tailed p values were below the Bonferroni-adjusted significance levels. The Bonferroni adjustment divides the nominal significance level by the number of pairwise comparisons across a "family" of hypothesis tests. 30, 31 In this study, the nominal significance level was set at .01, 32 which is a more stringent value than the usually adopted level at .05. For each variable in the cross-tabulation analyses, the Bonferroni-adjusted significance level for the chi-square test for the three pairwise comparisons (ie, whites vs. African Americans, whites vs. Asians, and whites vs. Hispanics) equaled .01 divided by 3. For each categorical covariate in the multiple regression analyses, the Bonferroni-adjusted significance level equaled .01 divided by the number of "comparison group versus reference group" comparisons within that covariate.
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Results
Sociodemographic and Smoking Characteristics
The majority of respondents were male (54.1%), between the ages of 18 and 34 (35.5%), white (74.9%), had a high school education or less (57.3%), had an annual family income below $25 000 (34.9%), were married (41.2%), and were Southern (38.7%). Half of respondents usually smoked their first cigarette within 30 minutes of awakening (50.0%) and a majority typically smoked non-menthol cigarettes (68.6%) ( Table 1) . Only among current smokers. *p value < the Bonferroni-adjusted significance level at .0033 (= two-tailed significance at .01 / # of pairwise comparisons = .01/3). Table 1 .
Continued
The bivariate analyses indicated that the distribution of all sociodemographic characteristics differ significantly between whites and other racial/ethnic groups except for gender between whites and African Americans. For example, while 52.2% and 13.3% of white recent active smokers were male and college graduates, respectively, the corresponding percentages were 74.4% and 38.2% for Asians. While 31.0% and 28.6% of white recent active smokers were in the lowest income group and never married, respectively, the corresponding percentages were 55.5% and 44.6% for African American smokers.
The distribution of usual cigarette type and nicotine dependence also differed significantly between whites and other racial/ ethnic groups. Whereas 21.7% of whites typically smoked menthol cigarettes, this proportion was 72.3%, 21.5%, and 28.0%, respectively, for African Americans, Asians, and Hispanics. While 53.4% of whites smoked their first cigarette within 30 minutes of waking; this proportion was 47.9%, 33.8%, and 28.7%, respectively, for African Americans, Asians, and Hispanics.
Prevalence of Quit Attempts, Successful Cessation, and Intention-to-Quit
Among the full-sample, 41.6% made quit attempts in the last 12 months, 5.9% successfully quit smoking for at least 3 months, and 41.3% of current smokers intended to quit smoking in the next 6 months ( Table 1 ). The prevalence rates for these three cessation behaviors among menthol smokers were 43.8 %, 5.4%, and 43.7 %, respectively, whereas the corresponding rates were 40.8 %, 6.0%, and 40.9% among non-menthol smokers (Supplementary Table 1 ). Supplementary Table 1 also showed the detailed racial/ethnic-specific prevalence of each cessation behavior variable by usual cigarette type.
Among the white subsample, the prevalence of quit attempts, successful cessation, and intention-to quit was 40.3%, 6.0%, and 40.3%, respectively ( Table 1 ). The bivariate analyses indicated that, compared to whites, African Americans experienced higher prevalence of past-year quit attempts (45.9%) and intention-to-quit (47.1%) but were not statistical different in terms of successful cessation (4.8%); whereas Hispanics experienced higher prevalence of past-year quit attempts (45.2%) but no statistical difference in the prevalence of successful cessation and intention-to-quit. There was no statistical difference in the prevalence of quit attempts, successful cessation, and intention-to-quit between whites and Asians.
Factors Associated With Quit Attempts
In Table 2 , the full-sample multiple regression analysis showed that after controlling for other covariates, whites were not statistically different from any other racial/ethnic group in past-year quit attempts. Based on the interaction term results, compared to the reference group (ie, non-African American non-menthol smokers), African American menthol smokers were more likely to have past-year quit attempts (AOR = 1.37, 95% CI: 1.15-1.63). In the subsample analysis for African Americans, the menthol variable was statistically significant (AOR = 1.37, 95% CI: 1.16-1.61), indicating a positive association between menthol use and quit attempts. There was no significant association between menthol use and quit attempt in any other racial/ethnic subgroup.
For the full-sample and some subsamples, including whites and African Americans, compared to those who smoke their first cigarette ≥30 minutes of waking, those who smoke their first cigarette within 30 minutes or without regular pattern were less likely to have past-year quit attempts. Among the full-sample, the odds of pastyear quit attempts were significantly lower among males, those aged ≥35, those with high school education or less, and those living in the South compared to the respective sociodemographic reference groups.
Factors Associated With Successful Cessation
In Table 3 , the full-sample multiple regression analysis showed that whites were not statistically different from any other racial/ethnic group in successful cessation. The interaction term results showed no significant difference in the odds of successful cessation between non-African American non-menthol smokers and African American menthol smokers (AOR = 1.10, 95% CI: 0.79-1.55). The subsample analyses showed no significant difference in successful cessation between menthol smokers and non-menthol smokers among any racial/ethnic subgroup.
Smoking the first cigarette within 30 minutes of awakening was negatively associated with successful cessation for the full-sample and the white subsample. Among the full-sample, the odds of successful cessation were significantly lower among males than females, middle-aged adults (35-64) than young adults aged 18-34, those without a college degree than college graduates, and those who were never married than those who were married, but significantly higher among higher income groups (≥$50 000) than the lowest income group (<$25 000).
Factors Associated With Intention-to-Quit
The full-sample analysis in Table 4 showed that after controlling for other covariates, whites were not statistically different from any other racial/ethnic group in intention-to-quit. The interaction term results showed no significant difference in the odds of intention-to-quit between non-African American non-menthol smokers and African American menthol smokers (AOR = 1.20, 95% CI: 1.01-1.43; p = .0424). The subsample analyses showed no significant difference in intention-to-quit between menthol smokers and non-menthol smokers among African Americans (AOR = 1.19, 95% CI: 0.99-1.44; p = .0687) and any other racial/ethnic subgroup. Compared to non-menthol smokers, no-usual-type smokers were less likely to have intention-to-quit among the full-sample and the white subsample.
Intention-to-quit was positively associated with having any quit attempts in the past 12 months for all groups. Smoking the first cigarette within 30 minutes of awakening was negatively associated with intention-to-quit for the full-sample and some subsamples, including whites and African Americans. No regular pattern of smoking one's first cigarette was negatively associated with intention-to-quit among the full-sample and the white subsample. Among the full-sample, the odds of intention-to-quit were significantly lower among those with high school education or less than college graduates, those who were never married than those who were married, and those living in the South than those living in the Northwest; the odds were significantly higher among middle-aged adults (35-64) compared to young adults aged 18-34 and among higher income groups (≥$50 000) relative to lowest income group (<$25 000).
Discussion
Our results indicated that African American menthol smokers were more likely to attempt to quit smoking than non-menthol smokers, which was consistent with the results from Levy and colleagues. . .3440 1.04 (0.95-1.14)
. Include all racial/ethnic smokers except NH AA. *p value < the Bonferroni-adjusted significance level at .01 (=.01/1) for gender and survey year; at .005 (=.01/2) for education, smoke <30 min after waking, cigarette type, and the interaction term of cigarette type × NH AA; at .0033 (=.01/3) for age, family income, marital status, and region; and at .0025 (=.01/4) for race/ethnicity. Table 3 . .9210
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$50 000-$74 999 Include all racial/ethnic smokers except NH AA. *p value < the Bonferroni-adjusted significance level at .01 (=.01/1) for gender, survey year, and quit attempts; at .005 (=.01/2) for education, smoke <30 min after waking, cigarette type, and the interaction term of cigarette type × NH AA; at .0033 (=.01/3) for age, family income, marital status, and region; and at .0025 (=.01/4) for race/ethnicity. Table 4 .
However, African American menthol smokers were not significantly different from non-menthol smokers in successful cessation, suggesting that these quit attempts did not translate into successful cessation. This study also revealed no association of menthol use with quit attempts, successful cessation, and intention-to-quit among other racial/ethnic groups. This study built on three recent national studies, 14, 15, 19 particularly one by Trinidad and colleague 19 ; these studies drew on the 2003 and 2006/2007 TUS-CPS data. Notably, however, their study design deviated from the current work. For example, Trinidad and colleagues examined the intention to quit in the next 6 months among current smokers and successful cessation for ≥6 months among all former smokers regardless of how long they have quit. 19 Their study sample was restricted to adults aged 20-65. While their analyses were done separately for each racial/ethnic group, the specification of these groups was different from this study: Hispanic/Latinos, whites, African Americans, Asian Americans/Pacific Islanders, and Native Americans.
Our result that menthol use was not significantly associated with smoking cessation among the full sample and whites paralleled Delveno and colleagues' result. 15 This study's findings also resonated with Trinidad and colleagues' work, which showed no statistically significant association between menthol use and intention-to-quit among whites and Asian Americans, with the important caveat that Trinidad and colleagues combined Asians and Pacific Islanders into a single group where as this study did not. 19 However, our findings differed from the results from these three studies in several ways. First, Trinidad and colleagues' work indicated that menthol use was negatively associated with successful cessation across all racial/ethnic groups, 19 and Delveno and colleagues' study also found such a negative association among blacks, Hispanics, and Puerto Ricans. 15 Levy and colleagues' study found that while menthol use was negatively associated with successful cessation in the full-sample, successful cessation was more likely among black menthol smokers compared to non-black non-menthol smokers.
14 In contrast to these three studies, our study found insignificant association between menthol use and successful cessation across all racial/ethnic groups. Second, the Trinidad and colleagues' study found a positive association between menthol use and intention-toquit among African Americans and Hispanics 19 while no statistically significant association was found in the current analysis.
These differences may reflect distinctions in study design. For instance, this study deviated from previous work in terms of the age selection criteria (eg, ages ≥18 vs. ages 20-65), 19 the study population for smoking cessation analyses (eg, all recent active smokers vs. only those with quit attempts 15 or all former smokers 19 ), the inclusion/exclusion of smokers without a preferred cigarette type, 15, 19 and the criteria for successful cessation (≥3 months vs. ≥6 months, 19 or ≥0 months 15 ). This study also examined a different study period, which may reveal temporal changes in cessation patterns. Moreover, none of these three studies conducted the Bonferroni correction to account for multiple testing. Instead, they relied on the usual criteria for statistical significance level at .05. If this study adopted the same statistical significance criteria, our full-sample regression results would indicate that African American menthol smokers were significantly more likely to intend-to-quit than non-menthol smokers (p = .0424, Table 4 ), which would be consistent with the result found by Trinidad and colleagues. 19 A variety of factors may mediate the relationship between menthol use and smoking cessation behaviors. For example, among recent active smokers, the literature has shown that individuals aged 18-24 were more likely to successfully quit smoking relative to their older counterparts aged 35-64, 33 which was also observed in this study (Table 3) . Nonetheless, age potentially has both a direct and indirect impact on cessation, and the observed relationship may, at least in part, be explained by factors related to age rather than age itself. For instance, smoke-free households and social norms against smoking, which are positively associated with successful cessation, may also be more prevalent among younger generations. 33 On the other hand, age is also correlated with menthol use. As tobacco companies have promoted menthol cigarettes as a means of drawing a young and persistent consumer base, 34 literature has shown that young adults aged 18-24, especially African American, were significantly more likely to smoke menthol cigarettes compared with older adults aged ≥65. 35, 36 This study has several limitations. First, all analyses were based on cross-sectional data, which did not allow the examination of causal effects. Future research with large-scale population-based longitudinal data is needed to better understand the causal effect of menthol use on cessation behaviors across different population groups. Second, smoking status, cessation behaviors, and menthol use data were self-reported, introducing potential bias. Third, among recent quitters, it was assumed that menthol use status remained constant during the 12 months before they finally quit. However, if recent quitters tried to quit smoking by switching from menthol to non-menthol or vice versa, then this assumption would not hold. Nevertheless, switching between menthol and non-menthol cigarettes does not appear to be common. 37 Fourth, this study defined successful smoking cessation using ≥3 months criterion following previous studies, 14, 23, 24 as literature indicates that 65% of quitters relapse within the first 3 months. 38 While successful abstinence of ≥6 months has been a commonly used criterion in clinical trials and longitudinal studies, 12, 13, [16] [17] [18] previous cross-sectional studies have used the criterion of ≥0 month, 15 ≥1 month, 39 ≥3 month, 14 and ≥6 months. 19 Fifth, this study relied on a conservative strategy to determine statistical significance. While the Bonferroni adjustment certainly reduces the risk of type I error, it may be overly conservative, increasing the risk of type II error. 30, 31 The question of whether menthol cigarettes hinder quitting behavior and successful cessation is an important public health issue. Drawing on newer data, incorporating a distinct study design, and accounting for multiple testing, this study provides fresh evidence that menthol use is perhaps most strongly associated with quit attempts and that this relationship is particularly acute within African Americans. Intensifying this issue, the has literature suggested that African Americans suffer a disproportionate burden of smoking-in California, African Americans accounted for 6% of the adult population, but they accounted for over 8% of smoking-attributable healthcare expenditures and 13% of smoking-attributable mortality costs. 40 Therefore, for a variety of reasons, it is essential to increase smoking cessation rates, especially among African Americans.
Given that African Americans were more motivated to quit but did not appear to be more successful in doing so, interventions targeting menthol smokers within the African American community may help bridge this gap. Within this context, it is important to acknowledge that the tobacco industry targets marketing of menthol tobacco products towards African American communities, including the availability of cheaper menthol cigarettes. 41, 42 While more local sales restrictions are beginning to occur (eg, Tobacco 21 efforts), additional policies restricting price discounting as well as the regulation of access to and the time, place, and/or manner of menthol tobacco advertising could also improve cessation rates. Nevertheless, further evaluation is needed to determine the viability of these policies.
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